Background: Available prevalence estimates of visual disturbances (excluding blindness) in Germany are based on data from highly selective populations. This report describes the prevalence of visual disturbances and potential determinants based on the German National Health Examination Survey from 1998. Methods: A population-based cross-sectional study of the non-institutionalized population in unified Germany. People aged 18-79 years were eligible and were contacted by a multi-mode approach. The response proportion was 61%, resulting in a sample of 7124 subjects who participated in the study. Visual disturbances were assessed by a self-administered questionnaire. Results: Prevalance rates are higher among women in unified as well as in East-and West Germany. The higher overall prevalence rates among women is mostly driven by higher prevalance rates at ages 18-49 years, especially for shortsightedness. The prevalence rates are higher in West Germany than East Germany. Visual disturbances are more prevalent among the middle and upper social class than the lower social class. Above the age group 40-44, the prevalence of visual disturbances considerably increases, to approximately 100% in the age group 55 years or older for both sexes and in both parts of Germany. Conclusions: Nearly 100% of German adults aged 50-79 years have some degree of visual disturbance that requires refractive correction. Prevalence rates of visual disturbances are higher among people from West Germany, people of higher social status and among women. Uncorrected visual disturbances are most prevalent in the age group 18-34 years and more often among males and subjects of lower social status.
Vi sual disturbances range from minimal loss of visual acuity to legal blindeness (i.e. visual acuity of 1/50 or less based on the best corrected value on the better eye). The burden of legal blindness, the extreme end of visual disturbances, has been studied in the general population of Germany. 1, 2 For example, the age-standardized incidence rate within the population of Württemberg-Hohenzollern, is about 41 per 100,000 per year. 3 The three most common causes of blindness in Württemberg-Hohenzollern are macula degeneration, diabetic retinopathy and glaucoma. 4 Functional limitations due to poor vision occur at levels of visual acuity much better than the criterion for defining legal blindness. 5 Currently available prevalence estimates of visual disturbances (excluding blindness) in Germany are based on data from highly selective populations, such as university hospital case series 6 or surveys based on patients visiting general practitioners. 7 Other German studies on selected patient groups focus on specific eye disease such as glaucoma, posterior vitreous detachment or diabetic retinopathy. [8] [9] [10] Data from population-based surveys are often based on visual acuity tests only. 11 These data potentially underestimate the burden of visual disturbances because it has been well documented that other aspects of visual function, including contrast sensitivity, glare sensitivity, stereopsis, and visual field, may be compromised despite near-normal acuity. [12] [13] [14] [15] Measurement of self-rated visual functioning may enable an assessment of the prevalence of visual disturbances within the general population of Germany. A unique opportunity to study self-rated visual disturbances in a nationwide cross-sectional study of the German population arose in the context of the German Health National Examination Survey 16 which included 7124 participants in 1998. Here we present analyses of this survey with regard to self-rated visual disturbances.
METHODS
The German National Health Examination Survey 1998 is a representative cross-sectional study of the population in unified Germany. It was started in October 1997 and carried out by the Robert Koch-Institute on behalf of the Federal Ministry of Health. People living in unified Germany aged 18-79 years were sampled. Some subgroups, including soldiers, people living in old people's home and nursing homes, were not eligible for this study. EUROPEAN JOURNAL OF PUBLIC HEALTH 2003; 13: 202-209 A two-stage disproportional sampling scheme was used to obtain a representative sample. In the first stage, all communities of unified Germany were stratified by Federal State and size of community (BIK-classification of the Federal Statistical Office) and randomly selected proportionally to the relative frequencies within the types of communities, resulting in 120 sample points (West Germany: 80, East Germany: 40) . At the second step, ageand sex-stratified random samples were drawn from the local mandatory registries of residence. These registries are regarded as the most complete sampling frame for population-based studies in Germany. Each citizen who lives legally within a community is registered. The registration is not only mandatory by law but also necessary for work permission, renting a flat or buying a house. The representative sample consisted of 13,222 people living in Germany (0.002% sample of the total population). 17 Subjects were contacted by a multi-mode approach including letters, phone calls and home visits. 18 Subjects who could not be contacted by letters or phone calls were visited at home to increase the response. If they agreed, they underwent the investigation at home. In addition, subjects who could not come to the study centres were offered home visits. Subjects who had difficulty in filling in the questionnaire were supported by staff who were trained specifically for this project and this was monitored throughout the study to ensure uniform quality of questionnaire data. 19 After the exclusion of people who moved away or died before first contact or who did not have sufficient command of the German language, the response proportion was 61.4%, resulting in a sample of 7,124 participants. Of these, 151 participants did not fill in the self-administered questionnaire. Another 11 participants did not answer the questions on visual disturbances and use of eye glasses or contact lenses, resulting in a final sample of 6,962 participants for the analysis in this paper. Subjects who refused to participate were asked to fill in a short questionnaire that helped to evaluate potential non-response biases. The non-responder analyses of 1860 short questionnaires showed that non-responders more likely reported lower school degrees than responders ('Hauptschule', 50% and 41% respectively). There were no differences between responders and non-responders with regard to general health status. 20 Visual disturbances were assessed by a self-administered questionnaire that included the following questions (translated from German to English by the authors):
Q1 24 and recommended for epidemiological studies by the German Epidemiological Association. 21 In addition, we used the highest school degree and current or last job title held before retirement to further evaluate the association between social status and visual disturbances.
STATISTICAL ANALYSIS
Of the 6962 subjects, 53 (0.8%) who only answered the question on use of eye glasses or contact lenses reported use of eye glasses or contact lenses. Another 111 (1.6%) reported use of eye glasses or contact lenses although they did not report visual disturbances. These subjects were reclassified as subjects with visual disturbances. After these reclassifications, the number of subjects with visual disturbances increased from 4764 (68.4%) to 4928 subjects (70.8%). Additionally, 116 subjects (1.7%) did not fill in the question on eye doctor consultations. These subjects were excluded from the modelling of the odds of eye doctor consultations. We used kappa statistics with 95% confidence intervals to assess the agreement between self-reported visual disturbances and use of eye glasses or contact lenses for subjects with non-missing data on self-rated visual disturbances and use of eye glasses or contact lenses. 25 We weighted all prevalance estimates according to the official weighting factor (W98) that is provided with the public use file and accounts for a two-stage sampling design. 20 We grouped the self-reported kinds of vision disorders into shortsightendess (Q1: a+b), farsightedness (Q1: c+d), both (Q1: e+f), and other disorders (Q1: g). Prevalance rates for the age range 20-79 years are age-adjusted using the World Standard Population (WSR). 26 The independent effects of sex, age (18-34, 35-39, 40-44, 45-49, 50-54, 55-79) , social class (lower, middle, upper and missing class), community size of place of residence (≤1,999, 2,000-4,999, 5,000-19,999, 20,000-49,999, 50,000-99,999, 100,000-499,999 , ≥500,000 inhabitants) and part of Germany (East, West) were assessed by logistic regression models using indicator variables. We used the age range 18-34 years as the reference group because the age-specific prevalences within this range were roughly the same. In addition, we used only one indicator variable for the age range 55-79 years, because the prevalence of visual disturbances was almost 100% in this group. All analyses were carried out with SAS. 27 Germany. The prevalence rates are higher in West Germany than East Germany for both males and females. Self-rated visual disturbances are more prevalent among the middle and upper social class than the lower social class. In terms of job positions, we observed the lowest prevalence among blue collar workers.
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RESULTS
The age-specific prevalence shows a non-linear increase with age. Above the age group 40-44, the prevalence of visual disturbances considerably increases to approximately 100% in the age group 55 years or older for both sexes and in both parts of Germany. About 98% of subjects with self-rated visual disturbances aged 40 years and more use eye glasses or contact lenses. The higher overall prevalence rates among females is mostly driven by higher prevalance rates at ages 18-49 years ( figure 1 ). The age-specific prevalence rates stratified by selfreported kind of vision disorder (shortsightedness, farsightedness, both and others) shows that the higher agespecific prevalence of visual disturbances in the age range 20-49 years among women is most likely driven by higher prevalence of shortsightedness (figure 2). Separate analyses for West and East Germany show similar results (data not shown). 
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eye doctor during the 12 months before the interview, compared to 31% and 38% of subjects with corrected visual disturbances, respectively. Self-rated visual disturbances and female sex are important predictors for an eye doctor consultation during the 12 months before the interview. Social class, community size and part of Germany did not show relevant associations with eye doctor consultations (table 6) .
DISCUSSION
The German National Health Examination Survey was designed to describe several health aspects in the general population of Germany and to deliver relevant health reports at a federal level. 17 To our knowledge, this paper presents the first analysis of self-rated visual disturbances in the general population in unified Germany. Obviously, visual disturbances are very prevalent in the general population. At ages 55 years or more, about 98% of the study sample reported visual disturbances. Prevalence rates of self-rated visual disturbances rose dramatically with age in both males and females, which is consistent with a number of earlier population-based surveys. 28, 29 Women were more likely to report visual disturbances than men. The higher age-specific prevalences of visual disturbances among women at 20-49 years is due to a considerably larger prevalence of self-reported shortsightedness among women than men. Women may be more receptive of visual disturbances and more cautious when they perceive visual disturbances. This view is supported by a higher proportion of men who reported visual disturbances not corrected by eye glasses or contact lenses. In addition, men with self-rated visual disturbances less often consulted eye doctors than women.
The disparity of prevalence rates in males and females has also been shown in a number of population-based studies in several ethnic groups. [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] Only few studies have reported no relevant differences in the prevalence of impaired visual function in women versus men. 11, 40 The reasons for this gender differential are not well documented in the medical literature. Adult women have a higher prevalence of cataract than men. 41-43 A higher prevalence of exudative macular degeneration in women versus men 75 years of age and older was found in the Beaver Dam Eye Study. In the NHANES III, the odds of early and late maculopathy were higher in women than men. 44 However, our results suggest that the higher overall prevalence of visual disturbances among women is mainly due to higher age-specific prevalences in the age range 18-49 years where those conditions are relatively rare. The prevalences of self-reported visual disturbances in the German survey considerably exceed the observed prevalence estimates of other surveys, which is most likely due to the lack of restriction to severe vision disorders (e.g. WHO criteria of low vision and blindness) 45 as has been applied in population-based surveys that used visual acuity testing. In addition, self-rating of visual disturbances includes not only vision disorders due to refractive errors but also disturbances regarding contrast sensitivity, glare sensitivity, stereopsis, and visual field. The prevalences of self-reported visual disturbances were similar in the HHANES study among Cuban Americans, Mexican Americans and Puerto Ricans. 31 The reunification of Germany in 1989 enabled us to compare the prevalences of self-rated visual disturbances between a former Eastern block country and a state with a market economy. The prevalence rates are lower among people from East Germany than those from West Germany even after adjusting for community size and social class. There are at least two reasons that might explain these differences: first, due to etiologic reasons, the prevalence of visual disturbances may be lower in East Germany; second, the threshold of perception of visual disturbances may be higher in people from East Germany. Differences in the ophthalmologic health care system between East and West Germany might explain the findings. In 1998 the number of ophthalmologists per head of population was about the same in both parts of Germany (six opthalmologists per 100,000 people). However, other reasons (e.g. training or prescribing eye glasses or contact lenses) may be responsible for these differences, although we do not have data to provide evidence for these explanations.
We found increasing prevalence rates of visual disturbances with increasing social status after adjustment for age and sex. These findings contrast with other populationbased surveys that found no, or an opposite, association. [46] [47] [48] The comparison of our findings with these surveys is complicated because our study is based on self-rated visual disturbances of all degrees and includes a population with a wide age range. Many population-based surveys used visual acuity testing to assess visual disturbances and present only prevalence estimates of severe visual disturbances including low vision (WHO criteria: visual acuity of less than 6/18 in the better eye) 45 or legal blindness within populations aged 40 years and more (e.g. the Baltimore Eye Study 40 ). In addition, the assessment of social status widely differs among the studies. When we repeated our analyses using only single dimensions of the social status (highest school degree, years spent at school, past school education or income) and/or with the age range restricted to 40-79 years, the positive association between social status and self-rated visual disturbances did not markedly change. The association disappeared only when we used household income as a proxy for social status in both the complete age range (18-79 years) and the age-restricted analyses (40-79 years). The opposite social gradient of visual disturbances in the German survey may be explained by the lack of restriction to severe visual disorders. Obviously, a large proportion of self-reported visual disturbances has a little or moderate impact on visual acuity. These disturbances may more often occur in the higher social class, whereas severe vision disorders or legal blindness more often occur in the lower social class. In addition, owing to the eligibility criteria, institutionalized subjects were not eligible for the German survey. It is well known that subjects who are visually impaired or blind are more likely to be institutionalized than subjects with better vision. 11, 36, 39 Alternatively, selection bias may explain our findings if non-institutionalized subjects with severe vision disorders more often declined to participate. To prevent this bias, the study personnel offered transportation to the study centres or home visits as well as face-to-face interviews for subjects with severe vision disorders. About 45% of the subjects of the National Diet and Nutrition Survey of people age 65 years or over in Great Britain reported that they had an eye test in the 12 months before interview. 32 We found a similar figure with regard to eye doctor consultations in the 12 months before interview (40%) within the age group 65-79 years in the German survey. Women more often report eye doctor 
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consultations than men regardless of self-rated visual disturbances indicating that eye-related health care among women is better than among men. Our findings are subject to several limitations. First, a standardized assessment of visual acuity (e.g. Snellen test) to evaluate the visual function was not performed, which means that all degrees of self-rated visual disturbances with or without refractive correction were included in the analysis. Second, the self-administered questionnaire, which consisted of 113 questions, contained only three questions regarding eye disease epidemiology. These questions did not allow categorization of different degrees of vision disorders. Many of the self-reported disturbances in the elderly are most likely due to presbyopy which physiologically occurs beginning at ages 40 years and more. Third, we do not know how accurate visual disturbances were reported in our study. Despite these limitations, we believe that our data give insights into the epidemiology of self-reported visual disturbances in the general population in Germany. Nearly 100% of German adults aged 55-79 years have some degree of visual disturbance that requires refractive correction. Prevalence rates of visual disturbances are higher among people from West Germany, people of higher social status, among women and among the elderly. Uncorrected visual disturbances are most prevalent in the age group 18-34 years and more often among males and subjects of lower social status.
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